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N,N-DIMETHYLDODECYLAMINE OXIDE Cell Transformation/Ames assay (84-2)

EPA Reviewer: Tim McMahon, Ph.D.
Antimicrobials Division (7510W)

EPA Work Assignment Manager: Tim McMahon, Ph.D.
Antimicrobials Division (7510W)

DATA EVALUATION RECORD

STUDY TYPE: Syrian hamster embryo cell transformation/Salmonella
typhimurium Gene Mutation assays (870.5265; §84-2

DP BARCODE: D244775 SUBMISSION CODE:S538885
P.C. CODE: 000439

TEST MATERIAL (PURITY): N,N-Dimethyldodecylamine oxide (29.1%

SYNONYMS: none

CITATION: Inoue, K., Sunakawa, T., and Takayama, S (1980) Studies
of In Vitro Cell Transformation and Mutagenicity by
Surfactants and Other Compounds. Tochigi Research
Laboratories, Kao Soap Co. Ltd., 2606, Akabane,
Ichikairmachi, Haga-gun, Tochigi and Department of
Experimental Pathology, Cancer Institute, Kami-
Ikebukuro, Toshima-ku, Tokyo, Japan. MRID 44434908.
Published in Food and Cosmetics Toxicology, Vol. 18 pp.
289-296, 1980.

SPONSQR: The Proctor & Gamble Company, Cincinnati, OH
EXECUTIVE SUMMARY :

In a published study (MRID 44434908), N,N-dimethyldodecylamine
oxide (29.1% a.i.) in dimethylsulfoxide or distilled water, was
tested as one of a series of surfactants in three runs of an in
vitro mammalian cell transformation assay using Syrian hamster
embryo cells at concentrations of 0.1-20 pug/mL, and in a single
microbial gene mutation assay using Salmonella typhimurium
strains TA98 and TA100, with and without metabolic activation at
concentrations of 10-200 pug/plate. In the cell transformation
assay, cultures were exposed to the test compound for eight days
prior to evaluation for transformed colonies. In the microbial
gene mutation assay, the standard plate incorporation test with a
preincubation step was performed; S9 homogenates for metabolic
activation were made from polychlorinated biphenyl induced rat
livers. No exogenous metabolic activation system was used in the
cell transformation assay.

N,N-dimethyldodecylamine oxide was moderately toxic to Syrian
hamster embryo cells at 20 ug/mL and was extremely toxic to S.
typhimurium strains TA98 and TA100 at 200 ug/plate in the absence
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of metabolic activation. N,N-dimethyldodecylamine oxide did not
induce transformation in Syrian hamster embryo cells and was not
mutagenic in S. typhimurium strains TA98 and TAl100 with or
without metabolic activation at any concentration. Findings with
the positive controls confirmed the sensitivity of the microbial
gene mutation assay to detect mutagenesis. However, a weak
response with the positive control in the transformation assay
reduced the sensitivity of the test system to detect
transformation. '

This study is unacceptable according to FIFRA Test Guideline §84-
2 (not upgradable) and cannot be upgraded for the following
reasons: (1) the positive control in the transformation assay
did not produce the appropriate response, (ii) the microbial gene
mutation assay employed only two instead of the recommended four
tester strains of S. typhimurium, (iii) the highest dose level in
the microbial gene mutation assay was well below the recommended
limit dose and toxicity was not reported with metabolic
activation at any dose level. 1In addition, the lot number of the
test compound was not provided and the number of plates used at
each dose level in the microbial gene mutation assay was not
reported.

COMPLIANCE: A signed and dated Good Laboratory Practices
Statement indicated that the submitter was not the original
sponsor and did not conduct the study; therefore, it was unknown
whether the study was conducted in accordance with 40 CFR §160.
In addition, a signed and dated Statement Of No Confidentiality
was provided.
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I.

MATERIALS AND METHODS

A. MATERIALS

1. Test Material: N,N-Dimethyldodecylamine oxide
Description: Liquid
Lot/Batch #: Not reported
Purity: :-29:1% a.i.
Stability of compound: Not reported
CAS #: Not provided
Structure: Not provided
Solvent used: Dimethylsulfoxide (DMSO) or distilled water
Other comments: The transformation assay included a medium
control. In the gene mutation assay, distilled water or
DMSO served as solvent for the tested compounds. The
study did not specify the solvent used with N,N-
dimethyldodecylamine oxide.
2. Control Materials:
a.Transformation assay
Solvent/final concentration: DMSO/0.2%
Positive: 3-methylcholanthrene (3-MC), 0.1, 0.5, and 1.0
pg/mL.
b.Gene mutation assay
Negative: Solvent served as negative control
Solvent/final concentration: DMSO or distilled water/not
reported
Positive:
Nonactivation:
4-Nitroquinoline 1- 0.5 ug/plate S. typhimurium TA98 and TA100
oxide
N-Methyl-N’-nitro-N- 2 ug/plate S. typhimurium TA100
nitrosoguanidine
Activation:
2-Acetylaminofluorine 50 ug/plate S. typhimurium TA98 and TA100
Benzo [a] pyrene 5 pg/plate S. typhimurium TA98 and TA100
N-nitrosodimethylamine | 3000 pg/plate | S. typhimurium TA100
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3. Metabolic Activation:

a.Transformation assay: None

b.Gene mutation assay:
The S9 mix was derived from rats pretreated with
polychlorinated biphenyl (not further defined) and
contained the following per mL: 200 or 300 uL S9 fraction,
8 pumol MgCl,, 33 umol KCl, 4 pumol NADPH, 5 umol glucose-6-
phosphate, and 100 umol phosphate buffer. The final
concentration of S9 in culture was 4 or 6%.

4. Test Cells: Transformation assay

Syrian hamster embryo cells

Properly maintained? Yes
. Periodically checked for Mycoplasma contamination? Not
reported
Periodically checked for karyotype stability? Not
applicable, because cells were primary cultures derived
from embryos

Media: Dulbecco’s modified Eagle medium supplemented with
20% fetal bovine serum, 2 mM L-glutamine, and without
antibiotics

5. Test Organisms: Gene mutation assay

S. typhimurium strains: TA98 and TA100

Properly maintained? Yes
Checked for appropriate genetic markers (rfa mutation, R
. factor)? Not reported

6. Test compound concentrations used:

Preliminary cytotoxicity Assay: Preliminary cytotoxicity
tests were not performed in either the transformation or
gene mutation assays.

a. Transformation Assays:
First test: 1, 5, 10, and 20 pg/mL
Second test: 0.1, 0.5, and 1 ug/mL
Third test: 1, 5, and 10 upg/mL

b. Gene mutation assay: 10, 25, 50, 100, and 200 ug/plate

£
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B.TEST PERFORMANCE

Transformation assay

i i

Cell treatment:

Embryos taken from Syrian golden hamsters killed on days 13
and 14 of gestation were minced and trypsinized. Inocula of
1 x 107 embryo cells were cultured in 75 cm? flasks at 37°C
until confluent. These primary cultures were trypsinized,
dispensed in lots of 5 x 10° cells in ampules, and stored in
liquid nitrogen for use as target and feeder-layer cells.
Prior to performing the assay, samples from eight frozen
lines of embryo cells were tested for their susceptibility
to transformation with 3-MC. Based on the results of this
test, three lines were selected as target cells for the
transformation assays, and one of these three, line 7708,
was used with N,N-dimethyldodecylamine oxide.

For the assay, an ampule of cryopreserved primary cells for
use as a feeder layer was thawed and plated in a 75 cm?
flask with 20 mL of medium. On day 3 of growth, another
ampule of primary cells line 7708 for use as target cells
was thawed and plated. On day 4 the feeder cells (shifting
from logarithmic growth to stationary phase) were irradiated
with 5000 R from a linear accelerator, trypsinized, and
plated at 6 x 10°/60-mm dish. On day 5, 500 target cells in
2 mL of medium were added to each dish of irradiated feeder-
layer cells. On day 6, an appropriate dose of the test
chemical in a volume of 4 mL was added. Nine dishes were
used for each dose level. Untreated, solvent, and positive
controls were included. The treatment period was eight
days. On day 14, the cells were fixed with absolute
methanol and stained with Giemsa.

Colonies scored: Normal and transformed colonies were
counted with a stereoscopic dissection microscope. Randomly
oriented three-dimensional growth with extensive crossing-
over of the cells at the periphery of the colony was
considered to be the endpoint of morphological
transformation. The centers of transformed colonies usually
exhibit dense piling-up of cells. These cells usually have
an increased ratio of nucleus to cytoplasm, are more
basophilic, and are variable in size.

Gene mutation assay

15

Type of Salmonella assay: Standard plate test with
preincubation step
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2. Protocol: "Prior to plating, inocula of the tester strains
were grown overnight in nutrient broth. The test substance
was dissolved in DMSO or distilled water to specified
concentrations. A 0.1 mL aliquot of bacterial suspension
and 0.5 mL phosphate buffer containing the test substance
were preincubated at 37°C for 20 minutes prior to the
addition of 2 mL melted top agar. For metabolic activation
cultures, 0.5 mL of S9 mix was substituted for the phosphate
buffer. The top agar was then overlaid on plates of minimal
glucose agar and the plates were incubated at 37°C for 48
hours. Solvent and positive controls were included. The
number of plates used at each dose level, strain, and
condition was not reported. The plates were scored for
revertant colonies.

3. Statistical Methods: Data were not evaluated statistically
. for either assay.

4. Evaluation Criteria: Criteria for a valid test and a
positive response were not reported for either assay.

ITI. REPORTED RESULTS

The test substance was reported to have been manufactured by
H,0, oxidation of dimethyldodecylamine having a homologue
distribution as follows: ¢C,,, 0.8%, C,; 97.5%, Cy,, 1.7%. 1It
was an aqueous solution containing 29.1% active ingredient,
70.6% water, and 0.03% H,0,. Analytical determinations of the
dose formulations were not reported for either assay.

A.Cell transformation assay: Three tests were run with 6

‘ concentrations of N,N-dimethyldodecylamine oxide ranging from
0.1 to 20 pg/mL. Moderate toxicity, as seen by a decrease in
surviving colonies, occurred at 20 ug/mL (163 vs 2459 in the
solvent control). No transformed colonies were observed in the
solvent control or at any dose level in the three tests. A few
(1-2) transformed colonies were observed in positive control
cultures. The results of the cell transformation assay (study
report Table 1, page 7) are presented as an attachment
(Attachment I) to this DER.

B.Gene mutation assay: A single trial was conducted with 5
concentrations of N,N-dimethyldodecylamine oxide ranging from
10 to 200 pug/plate. The test compound was extremely toxic to
both tester strains at 200 ug/plate (-S9) and slightly toxic at
100 pug/plate. No mutagenic activity was observed in the
solvent control or at any dose level either with or without
metabolic activation. The positive controls gave the
appropriate responses. The results of the gene mutation assay
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(study report Table 2, pages 8 and 9) are presented as an
attachment (Attachment II) to this DER.

III. DISCUSSION/CONCLUSIONS

A.Investigator’s Conclusions

The study authors concluded that, under the conditions of this
study, N,N-dimethyldodecylamine oxide did not induce
transformation in Syrian hamster embryo cells and was not
mutagenic in S. typhimurium strains TA98 and TA100 with or
without metabolic activation.

B.Reviewer’s Discussion

The reviewers agree with the study authors’ conclusion that
under the conditions of this study, N,N-dimethyldodecylamine
oxide neither induced cell transformation nor was mutagenic.
However, in the transformation assay the positive control (3-
MC) gave a very weak response; only 1-2 transformed colonies
were observed out of approximately 400-500 surviving colonies
per dose level and test, and 4 of the 9 reported dose
levels/tests had no transformed colonies. The assay did not
include any exogenous metabolic activation, which may have
produced different results. In addition, the dose levels were
not analyzed for actual concentrations.

In the gene mutation assay, only two S. typhimurium strains
were used instead of the recommended four strains and only a
single trial was performed. No rationale was given for dose
selection, doses were not analyzed for actual concentrations,
and toxicity was not reported in the presence of S9 activation
at the highest dose level of 200 pg/plate , which is well below
the recommended limit dose of 5000 upg/plate. In addition, it
could not be determined whether DMSO or water served as vehicle
for the test compound. The sensitivity of the test system to
detect mutagenesis was adequately demonstrated by the response
obtained with the nonactivated and S9-activated positive
controls. This study, which reports the results of a cell
transformation assay and a microbial gene mutation assay, is
unacceptable and cannot be upgraded.

IV. STUDY DEFICIENCIES

The following deficiencies were noted for this study: (i) the
positive control in the transformation assay produced a weak
response, (ii) the transformation assay did not include an
exogenous metabolic activation system, (iii) only two instead of

7




N,N-DIMETHYLDODECYLAMINE OXIDE Cell Transformation/Ames assay (84-2)

the recommended four tester strains of S. typhimurium were used
in the microbial gene mutation assay, (iv) the vehicle for the
test compound in the gene mutation assay was not specified, and,
(v) the highest dose level in the gene mutation assay was well
below the recommended limit dose and in the presence of S9
activation, toxicity was not reported at any dose level. 1In
addition, the rationale for dose selection was not reported for
either assay and doses were not analyzed for actual
concentrations; the lot number of the test compound was not
provided; the number of plates used at each dose level in the
gene mutation assay was not reported and a confirmatory test was
not run; and statistical analysis was not performed and
evaluation criteria were not reported for either assay.
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Table |. Tranglormation of cryopreserved hamster embryo cells by ten surfactants and two other compounds

No. of transformed colonies/No. of surviving colonies

IMQGY (pg/ml) Dose of test material (ug/ml)
Cell 02%
Compound culture DMSO§ 01 0s 10 of ©001 005 OI OS5 1 S 10 20 S 100 0
Anionic surfactants
Linear alkylbenzene sulphonate 7708 0/607 1/512 0/438 0/430 0/601 — - _ —_ - 0/496 0/399 0/371 0241 — —
7708  0/603  0/S38  1/521 0/00 0/620 — — —  O/617 0/608 0/595 O/544 — — —
Sodium alkylpoly-
(oxyethylene) sulphate 7708 0/607 1/512 0/438 0/430 0/601 — - — — — 0/508 0/512 0/500 0/408 — —
Cationic surfactants
Cetyltrimethylammonium chloride 7708 0/470t  1/504 0/520 0/490 0/545 — —  0/588 — 0/413 09 — - - — -
7708 0/546 0/441 0/410 1/422 0/552 —  0/515 0/499 0/438 — — — - - — =
Dicetyldimethyl ium chloride 7708 0/603 0/538 1/521 0/500 0/620 —  0/582 0/577 0/574 0/366 — — - — s =
Cetyldimethylbenzylammonium chloride 7708 0/60) 0/538 1/527 0/500 0/620 0/583 0/606 0/576 0/496 — — — s - - _
Nonionic surfactants
N,N-Bis(2-hydroxyethyllauramide 7708 0/607 1/512 0/438 0430 0/601 — —  0/535 0/512 0/49) 0/483 0/472 — - — —
7708 0/604 0/569 2/543 0/519 0609 — — 0/620 — 0/598 —  0/614 — — — -
7708 0/546 0/441 0/410 1/422 0/$S2 — — 0/528 —  0/337 —  0/583) — — — —
Polyoxyethylene sorbitan monostearate 7904 0230 17204 0202 0223 0260 — — — — 0270 —  0/268 — 07202 0/200 0/0
7904 0329 1/300 nn 1ns2 oM — - - - - — 0310 — 07285 0/220 —
Sorbitan monostecarate 7904 07230 17204 0202 0223 0260 — — — — 0231 — 029 — 0/198 0/164 0/63
7904 0/329 1/300 3217 11251 0341 — — - —_ - - 0/310 — 0/258 0/245 —
Amphoteric surfactants
N.N-Dimethyldodecylamine oxide (C,,) 7708 0/4598 07395t 1414 1378 O/S20t — — — — 07366 0/357 0/357 0/163 — - -
7708 0/592 1/541 2467t 0/520 0/581 — —  0/565 0/541 0/552 — — — -— - —
7708 0/5719 0/409t 2/441 0/432 0/62) — — — = 0/548 0/564 0/502 — — - —
N.N-Dimethyltetradecylamine oxide (C,,) 7708 0/592 1/541 2/461 0/520 0/581 — —  0/568 0/549 0/558 — — —_ — = -
7708 0/5719 0/409t 2/441 0/432 0623 — - — —  0/568 0/490 0/192 — — -
7708 0/604 0/569 2/543  0/519 0/609 — — —  0/5%4 0/581 0/5719 — — — = =
Other compounds
N-Nitrosomethyln-dodecylamine 7708 0/644 0/585 1/550 1/524 0/652 — — — —  0/681 — 0/670 — — 00 -
Dimethylglyoxime 7602 0/376 2293 2221 1/203 0/3%8 — — 07316 — - 0/294 2/305 — - —
7602 0/427 2/26) 0/216 0/226 0/462 — — 2/461 — 2/458 — J/461 — — - -

§Cells treated with dimethylsulphoxide provided the solvent control, 3-methylcholanthrene, the positive control and culture medium alone, the tissue culture control

DMSO = Dimethylsulphoxide MC = 3-Methyicholanthrene
*In all cases nine dishes each sceded with ¢.500 target cells were used except where marked with daggers (feight dishes were used; Jseven dishes were used)

.

__——__._——_—_—M
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Transformation and mutation by surfactants

Table 2. Mutagenicity of ten serfactants and

two other compounds for S. typhimunum strains TAJ00

and TA9S
No. of His* revertants/plate with or
without S-9 mix umng strain
TA100 TA9S
Dose
Compound (sg/plate) (=)S$9 (+)S9 (=)SH (+)S9
Ccl::rgh — 145 137 19 32
DMSO -_ 151 141 2 2
4-Nitroquinoline 1-oxide (13} 1583 143 167 36
N-Methyl-N'-pitro-N-nitrosoguanidine 2 4152 128 n 3
Benzofa)pyrene k) 173 928 38 614
2-Acetylaminofiuorene 50 128 1080 18 2292
N-Nitrosodimethylamine 3000 143 3154 g :
Linear alkylbenzene sulphonate 10 152 101
- 25 174 105 pi] 2
50 190 103 23 b2
100 1 126 n 23
200 104 113 17 2
Soduim alkyipoly(oxyethylene) sulphate 10 136 130 pi 2
‘S0 130 132 20 31
100 114 134 12 2
200 118 134 n 3
1000 10 17 13 21
Cetyltrimethylammonium chloride 005 2 105 12 13
o1 121 110 12 k 1]
[ 3} 127 123 19 3
1 105 103 14 2
5 o 127 o b1}
10 1 od 133 o 25
Dicetyldimethylammonium chloride 1 114 129 19 23
10 143 114 2 k ]
50 142 12 15 s
100 133 141 12 40
200 129 143 18 k1]
400 130 125 15 2
Cetyldimethylbenzylammonium chloride 001 123 1» 12 »
005 133 108 13 n
o1 105 120 10 40
(1 3] 100 115 17 18
1 9% 129 13 26
) o 132 o 2
10 o 91 0 13
N .N-Bis(2-hydroxyethylauramide 10 120 118 2 k]|
50 110 105 13 2
100 130 126 19 27
200 n 113 11 30
1000 0 91 0 13
Polyoxyethylene sorbitan monostearate 10 121 m 18 3
100 134 17 2 2
200 157 133 3 M
1000 148 141 b2 3
2000 115 136 24 n
Sorbitan monostearate 10 137 133 17 25
100 131 123 14 36
200 150 134 2 2
1000 133 142 16 30
2000 130 157 17 30
N.N-Dimethyldodecylamine oxide 10 1M 141 20 3
25 131 137 25 35
50 140 116 25 26
100 116 140 12 2
200 0* 145 o »
N.N-Dimethyltetradecylamine oxide 10 123 155 2 29
25 113 140 i 2
50 112 120 n k1]
100 60 159 16 3%
200 1n 140 4 bel
(Continued on next page)
Page 8 of 11
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